Introduction
Over the past few years, research on child second language (L2) acquisition has shown a growing interest in various factors that might influence L2 children's linguistic development (Unsworth, Hulk & Marinis, 2011) . Both internal factors, such as age and short-term phonological memory, and external factors, such as quantity and quality of input, have been claimed to affect the rate, route, and end state of L2 learning (e.g., Paradis, 2011) . Understanding the impact of different factors on L2 development could not only bring insight into existing theories (e.g., Universal Grammar vs.
Usage-Based Theory), but could also enable researchers to formulate pedagogical advice for educators and parents.
The target children in early L2 learning studies are usually from immigrant families who live in a L2 speaking country and need to learn the L2 to communicate in daily life. They are learning the L2 in a naturalistic setting. However, it is still an open question to what extent the findings on these children's L2 acquisition apply to child foreign language (FL) acquisition in an instructional setting. Child FL learners refer to those learners who are learning another language as part of their curriculum, but do not have to use it that often since they do not live in an L2 dominant context.
Compared with child L2 learners in naturalistic settings, the typical child FL learners in instructional settings usually have some, or all, of the following features as summarized by Muñoz (2008): 1) they have limited L2 exposure in general, and the instructional time in class is approximately 50 minutes per week; 2) the quantity and quality of the L2 in class is heavily influenced by the teachers´ L2 proficiency and the amount of L2 use in class; 3) the L2 is not adopted by the peers during children's communication; and 4) the use of the L2 outside the classroom is rare. Therefore, child L2 learners in either a naturalistic or an instructional setting might show significant variance in learning outcome due to different L2 environments.
Out of various early FL programs all over the world, the early English programs in East Asia have developed particularly fast (Butler, 2013) . China, for example, has the world's largest number of children learning English as a foreign language (EFL) in instructional settings (Ministry of Education of the People's Republic of China, 2001) . Moreover, in recent years, the increasing number of bilingual kindergartens and private English institutes enables millions of Chinese children as young as 2 to 3 years old to start learning English (Sun, de Bot & Steinkrauss, in press ).
Despite the huge numbers, very little research has been done on these young EFL learners. The current study takes previous findings, especially Paradis' findings (2011) on factors impacting the acquisition of children's English as a second language (ESL) in a naturalistic setting, into account and examines the impact of internal and external factors on child EFL learners in China.
Internal and external factors in very early L2 learning
The onset age of child L2 learners in instructional settings varies to a great extent. Nikolov and Mihaljevíc Djigunovíc (2011) divide these young L2 learners into two groups according to the time of the L2 exposure: children whose ages range from 3 to 6 years old (at preschool) are considered very young learners, and those who are between 7 to 12 years old (at primary school) are considered young learners. This study focuses on very young learners of English in China, including 2-yearolds. The latter is based on the situation in China where many children start their English education at this age. The following sections will introduce findings on the effect of internal and external factors on the L2 acquisition of very young learners of English. Both naturalistic settings and instructional settings are examined.
Internal factors
Most studies that target very young L2 learners have mainly focused on time-related factors (e.g., age of onset (AoO)) and language aptitude. If the participants come from a heterogeneous population, the transfer of morphosyntactic features from the L1 to the L2 will also be taken into consideration (e.g., Paradis, 2011) . Each of these factors could influence children's L2 acquisition rate and ultimate attainment (Unsworth, 2005; Paradis, 2011; Hyltenstam & Abrahamsson, 2003; Unsworth, Persson, Prins & de Bot, 2014) .
In terms of AoO, older L2 learners have an initial rate advantage over younger learners in naturalistic settings; however, the younger learners surpass the older learners on ultimate attainment (Muñoz, 2008) . For instance, in Jia's and Fuse's study (2007) , the younger starters mastered the whole morphological system after five years, despite the fact that the older learners demonstrated a steeper growth curve of morpheme learning at the initial stages. However, in an instructional setting, only the initial rate advantage of older learners over younger learners has been proven (García Mayo & García Lecumberri, 2003; Muñoz, 2006) , while the ultimate attainment advantage of younger starters over older learners has not (Harley, 1998; Muñoz, 2014) . Muñoz (2014) examined the effect of AoO and input on ultimate attainment through the oral performance of 160 non-native speakers of English in Spanish universities. The starting age of the participants ranged from 3 to 15.5 years old and all participants had learned English for at least 10 years by the time of testing. The results demonstrated that, instead of AoO, input factors (e.g., cumulative exposure and contact with high-quality input) are good predictors of the learners' performance. The author argues that in FL instructional settings, where both input quantity and quality are less favorable than those in naturalistic settings, environmental factors might function as a mediator limiting the effects of AoO on L2 ultimate attainment.
Language aptitude is another important factor that potentially influences child L2 acquisition in both naturalistic and instructional settings. Aptitude refers to the specific capability for language learning which learners are assumed to have (Carroll & Sapon, 2002) . It is considered to be relatively stable and composed of several aspects, such as phonemic coding ability, language analytic ability, and memory (Skehan, 1986) . The few studies that discuss language aptitude in very young L2 children indicate that short-term memory and analytic reasoning ability are two important components that may predict L2 outcomes in this population (e.g., Alexiou, 2009; Genesee & Hamayan, 1980; Paradis, 2011; Unsworth et al., 2014) ; good memory and analytical ability seem to facilitate both vocabulary and grammar acquisition.
External factors
External factors, or environmental factors, have also been found to be significantly related to child SL learners' acquisition, particularly in instructional settings (Muñoz, 2014) . These factors include input quantity, input quality, home English environment, parents' L2 proficiency, social economic status (SES), and use of English at home (Unsworth, 2013a) .
In terms of input quantity, child L2 learners usually demonstrate a different overall length of exposure (LoE) and current exposure time at preschool and at home (Paradis, 2011) . Input quantity has been found to influence not only vocabulary acquisition (Ojima, Matsuba-Kurita, Nakamura, Hoshino & Hagiwara, 2011; Oller & Eilers, 2002; Vermeer, 2001; Unsworth et al., 2014) , but also grammatical knowledge (Chondrogianni & Marinis, 2011; Paradis, Nicoladis, Crago, & Genesee, 2011) . For instance, Ojima et al. (2011) conducted a neuroimaging study in order to address the effects of AoO and input quantity on child FL learners' semantic processing of spoken English. For this, 350 Japanese primary school children (age range at the baseline test = 6-9 years) were included. Results from behavioral and ERP data demonstrated that more hours of exposure to English led to higher English scores, irrespective of whether age of onset was controlled for. The study highlighted the fundamental role of input quantity in children's FL learning. It is worth noting that, traditionally, LoE has been used to estimate the total amount of input. However, this measurement could be problematic (Stevens, 2006) . LoE is the difference between AoO and age at the time of testing (AToT). Once AToT and AoO are held constant (as is often the case in these studies), LoE is constant as well. The correlation of these three factors can make it difficult to accurately identify the cause of the observed effects (Stevens, 2006; Muñoz, 2014) . In order to address this issue, Unsworth (2013a) proposed the concept of "cumulative length of exposure" for bilingual children's studies. She suggested measuring children's L2 input more accurately by using their daily schedules on a weekday and a weekend (Gutierrez-Clellen & Kreiter, 2003) , thereby taking into account differences in the actual amount of input each child receives per year.
Consequently, this breaks the fixed relationship between AoO, AToT, and LoE. The current study adopted this idea and measured both the LoE and cumulative exposure in the school setting.
Input quality has been operationalized in a variety of ways. Child ESL learners may differ from each other in terms of input resources (e.g., different types and quantity of media providing English input), parental English ability (usually measured through maternal English proficiency), native input (e.g., number of native English speaking friends), and input intensity (e.g., times of watching English cartoons per week). Rich resources of L2 input (e.g., Jia & Aaronsson, 2003) , higher maternal L2 level (e.g., Chondrogianni & Marinis, 2011), more social time with native speakers, and frequent L2 exposure (e.g., Muñoz, 2011 Muñoz, , 2014 are all found to facilitate acquisition rates and general outcomes of vocabulary and grammar. Children's language input at school and at home might be qualitatively different. Therefore, input from different settings should be separately looked into (Cummins, 1984) . The current study explored the input factor at school and at home respectively.
Learner's L2 use, especially the L2 use at home, has also been shown to be a significant predictor for their language acquisition in naturalistic settings. Studies by Paradis (2011), Bohman, Bedore, Pena, Mendez-Perez, and Gillam (2010) found that children's English output is strongly correlated with vocabulary and morphology outcomes. According to Bohman et al. (2010) , children's output is even more important than their input, especially with respect to morphosyntactic acquisition, as practice promotes accuracy and automaticity in the production of grammatical constructions.
Family socio-economic status (SES), usually measured by maternal educational levels in child ESL studies, has also been found to be significantly related to bilingual children's and very young ESL learners' English outcome, especially with respect to vocabulary acquisition (e.g., Golberg, Paradis & Crago, 2008; Paradis, 2009; Scheele, Leseman & Mayo, 2010; Hoff, 2006) . For instance, Golberg et al. (2008) found that children whose mothers had post-secondary education had a larger vocabulary size than their peers, whose mothers had secondary-only education. It is worth noting that when SES is measured based on maternal education only, children in the current study seem to come from different classes. However, if SES is measured following Butler's approach (2013), which not only considers parental education, but also takes their occupations and income into account, most children in the current study seem to come from middle class families.
Research on very young L2 learners from a multi-factor perspective
While there are studies about the effect of internal and external factors on very young child SL acquisition (see above), few have adopted a comprehensive view to include both aspects and investigate their roles on different language domains, such as vocabulary and grammar, or on the same population (however, see Paradis (2011) and Chondrogianni & Marinis (2011) ). Paradis' study in 2011 is one of the few studies in which this was done. More importantly, it took a large number of internal and external factors into consideration simultaneously: AoO, AToT, language aptitude (short-term phonological memory and nonverbal intelligence), L1, LoE, Language use at home, English richness, mothers' English proficiency, mothers' educational level, and the number of siblings. By investigating 169 children (4;10 to 7;0) from new immigrant families, Paradis found that 1) language aptitude, AToT, L1 typology, LoE, and the richness of an English environment significantly predicted children's English outcomes; 2) internal factors explained more variance than external ones; and 3) the same factors were found to explain the variance of both the vocabulary and grammatical domains.
To sum up, both internal factors and external factors play a role in child L2 acquisition in naturalistic or instructional settings. Internal factors, such as AoO, short-term memory and nonverbal intelligence, and external factors, such as total amount of input and parents' L2 proficiency, could impact the outcomes significantly. However, attention should be paid to AoO regarding its different impact on proficiency in different language learning environments. In the long run, the facilitating effect of early AoO, which has been found in naturalistic settings, was not confirmed in studies on instructional settings (Muñoz, 2008) . Compared with an early AoO, environmental factors might play a more significant role on the final outcome in instructional settings.
Regarding vocabulary size, older onset age, high language aptitude (short-term memory in particular), sufficient and high quality input, and frequent language use could facilitate its development. Regarding grammatical knowledge, early AoO, good language aptitude, similar grammatical constructions between L1 and L2, good input quantity and quality, higher maternal L2 proficiency, and L2 use could promote its acquisition. According to Paradis' research, internal factors are more crucial for the speed of L2 acquisition in a naturalistic setting. The question that remains in the research reported here is to what extent this also holds for very young FL acquisition in instructional settings.
Research Questions and hypotheses
Based on the findings mentioned above, the following two questions have been formulated with respect to internal and external factors in very young learners' vocabulary and grammar acquisition in an EFL instructional setting where English is not the community language and English input and use are generally limited. For question 1, based on the findings in naturalistic settings, it is expected that both internal and external factors play a role in facilitating English proficiency in very young Chinese EFL learners in instructional settings. AoO, language aptitude, input quantity and quality, and English use could significantly influence both vocabulary and grammar learning.
In relation to question 2, it is expected that external factors, as a whole, might explain at least as much variance in L2 learning outcomes as internal factors, which is in contrast with findings in naturalistic settings. In Paradis' study, on average, the immigrant children were regularly exposed to authentic English for 20 months. The English input came from preschool or school programs.
Outside of the classroom, there were many opportunities for children to have access to English, such as talking with their siblings and English speaking peers, playing computer games, watching television, reading books, and participating in organized language related activities. Moreover, the children had the opportunity to practice English both in and outside the classroom. In such a favorable language environment, children's internal factors might have a stronger impact on the L2 outcome. However, in an EFL setting like China, English input is quite limited in general and the actual exposure and usage depends on the efforts made by each family. In the current study, the children's mean length of exposure to English was equivalent to Paradis' study (2011), namely 20 months. Nevertheless, children in the current study have had only 2 hours of English instruction per week at their English school. Moreover, English exposure at home is scarce compared with that of the children in Paradis' study (2011) . English was neither used in the community, nor adopted by their peers. There were few organized activities in English. In terms of English media use, families varied greatly from each other. Therefore, differences in input quantity, quality, and usage from child to child might have a strong influence on their learning outcomes in the current instructional setting.
Methods

Participants
The participants of this study were 71 Chinese children from Happy English, a private English language institute in Chongqing, China. Happy English is one of the largest private English initiation language institutes in the southeast part of China, focusing on children whose ages range from two to twelve years old. The textbooks for very young language learners in this school are from the Yippee series (Red, Green, and Blue), published by MM publications. They are designed for very young children who learn English as a foreign language, targeting their listening and speaking ability at the beginning and gradually focusing on their reading and writing ability as they get older. A Total Physical Response approach (TPR) (Asher, 1996) is used in teaching at Happy English. In TPR, physical movement is used to support verbal input. TPR intends to motivate students to participate more effectively in language activities and reduce their anxiety and stress. In general, children attend Happy English twice a week, taking English classes as extracurricular activities: once for the main class, instructed by a foreign English teacher and a Chinese teacher together, and another time for the activity class, given by a Chinese teacher only. In the main class, children are taught new content, such as words, phrases, and songs, and in the activity class, they review this content and do additional practice. The children spend about two hours at Happy English per week in total. The foreign teachers are from English speaking countries, such as the U.S. and Canada. Moreover, all of them had a TESOL certificate before employment and have been trained by the experienced teachers of Happy English prior to teaching. The Chinese teachers are usually English major graduates with a bachelor degree at least.
The selection criteria for the participants were: (1) they had started to learn English when 2 -5 years old and (2) they had no history of language impairment. In the current study, 30 children received all of their formal English input at Happy English. According to the questionnaire, the other 41 participants previously had, or were having, English classes at their kindergartens while taking classes at Happy English.
Materials and procedures
Language aptitude tests: short-term memory and analytical reasoning ability
The internal factors that are related to language aptitude were measured through individual, computerized administration of various tests in a quiet room. This session, which includes tests on phonological short-term memory, nonverbal short-term memory, and nonverbal intelligence, lasted for 35 to 40 minutes. During the tests, children were also asked whether they wanted to have a break every 25 minutes. Details of the tests are described below.
Digit span and non-word repetition, the sub-tests of the Comprehensive Test of Phonological Processing (CTOPP; Wagner, Torgesen & Rashotte, 1999), were administered to assess the children's short-term phonological memory. The two tests are composed of a list of digits or nonwords in English, which increases in length. They were played to each participant from a computer, and the child was subsequently asked to repeat them immediately after. The scores of the two tasks were summed up, yielding a composite score for short-term phonological memory (VerMem). It should be noted that, to a certain extent, children's phonological memory could be lower when they are measured in their L2 (Thorn & Gathercole, 1999 there were 36 items that increased in complexity.
In the current study, a small portion of the children were under 5 years old, which is the youngest age suggested by the aptitude tests such as CTOPP. Therefore, the raw score of the assessments was used instead of the standardized score. In the data analysis, chronological age effect has been partialed out from the aptitude performance with regression analysis.
Parental questionnaire, interview, and school online records
A parental questionnaire, an interview, and school online records were used to gather data for several of the internal and all of the external factors per child (see Table 2 -1). on both iPad and smart-pen readers were also used to provide English exposure to their children.
Most children were attracted by these materials, at least at the beginning, as long as the content was intriguing and the language was easy to comprehend. Their actual English media use varied from family to family: some children could have as much as 9.5 hours of English input per week, while others could have no home English input at all.
Not only did the quantity of home exposure differ per family, but the quality of home input differed as well. There was considerable variation with respect to the number of different types of media and the frequency of use. In the current study, the richness of home media English (HomMed in table 2-1) was used to capture this quality aspect of home input. Home media English is similar to the factor "English environment richness" that is used in many child ESL studies (e.g., Paradis, 2011), but it is more focused on the number and frequency of home media English input, since most English class attendance and an interview. The researcher checked all the participants' attendance through online attendance system of Happy English for a precise estimate of their class time. If a child was reported to have English at kindergarten, a short interview (Appendix II) was administered to the parents, in which the exact number of hours the child had had English was asked for. By doing so, we were able to get a comparatively precise estimate of the number of input hours for each child in an instructional setting.
Finally, children's English use (EngUse) was measured using the number of settings in which they could systematically use English -(e.g., at Happy English and during vacation). Since the amount of time using English varied per child, the number of different settings (0-6), rather than the exact time, was used to estimate the extent of English use. On average, children had 2.5 places to use English: when they were at Happy English, at home, and at kindergarten. The other optional settings were places where children took a vacation, had an English activity, or practiced English, such as the English corner.
English assessments: receptive/productive vocabulary and receptive grammar
Children's English proficiency was operationalized as English receptive vocabulary size, English productive vocabulary size, and English receptive grammar, and it was measured in several tests.
These tests were administered individually through a computer in a quiet room. In order to avoid fatigue, all of the English tests were conducted on a different day than the aptitude tests. The examination of English productive vocabulary, English receptive vocabulary, and English receptive grammar lasted for 25 to 30 minutes per child.
The Peabody Picture Vocabulary Test (PPVT-4, Dunn & Dunn, 2007) was used to measure children's receptive vocabulary skill (EngRec). Together with a spoken word, an array of 4 images was presented to children simultaneously. Afterwards, the children were asked to point out the image that best matched the spoken word. For instance, a child saw an array of 4 images: crayons, a cat, a brush, and a sock, and was asked to indicate which one matched the word "cat".
To examine children's English productive vocabulary skill (EngPro), the Expressive One-Word
Picture Vocabulary Test-4 (EOWPVT-4, Brownell, 2010) was used. During this test, children were presented with a picture and they were subsequently asked to name the depicted object, action or attribute in English.
The Test for Reception of Grammar Version 2 (TROG, Bishop, 2003) was used to measure children's receptive grammar skill (EngGra). As in the PPVT, children saw an array of 4 images and heard a spoken sentence at the same time. They were then asked to point out the image that matched the sentence produced by the computer. For instance, a child was shown an array of 4 images: a seated girl, a running cat, a running girl, and a seated cat, and was asked to point out which image goes with the sentence "the girl is sitting".
All three tests have been operationalized with standard procedures. Two examples were demonstrated prior to the tests to make sure that the children understood the requirements. EOWPV-2 PPVT-4 TROG-2 Note. NB: AoO = age of onset in months; AToT = age at the time of testing in months; VerMem= short-term phonological memory scores based on digit span and non-word repetition; NonMem = short-term nonverbal memory score based on hand movement repetition; NonInte = non-verbal IQ scores as a measure of analytic reasoning; LoE = Length of exposure to English in months; SchInput = total amount of English input at Happy English and bilingual kindergartens in hours; HomInput = weekly English input quantity at home in hours; HomMed = weekly English input quality at home (the sources and frequency of using English media); MotEng = mothers' self-rated proficiency in English on a 1-5 point scale; MotEdu = mothers' highest educational level; EngUse = number of places of using English in total; EngPro = English productive vocabulary size; EngRec = English receptive vocabulary size; EngGra = English receptive grammar skill
Results
In order to study the influence of internal and external factors on children's early English proficiency we used regression models. English receptive vocabulary, English productive vocabulary, and English receptive grammar were the dependent variables.
First of all, the age as a factor was partialed out from the nonverbal intelligence, short-term phonological memory, and short-term nonverbal memory test scores. Since a small number of participants were under the minimum age for the tests, the standard scores of the tests could not be used. Instead, the raw scores were put in three simple regression models with AToT as the independent variable, and the standardized residuals were saved as the new values (for details of the indicating that the residuals measured the same aspects of cognitive functions as the raw scores.
Secondly, the two aspects of short-term memory, phonological short-term memory and nonverbal short-term memory, were averaged to form a composite score of short-term memory (ShoMem).
Next, in order to avoid multicollinearity problems, given our moderate sample size, it was decided to exclude predictors whenever they displayed a moderate to high correlation with other variables (r=.5-.8). Non-parametric Spearman's correlations were conducted to check the relationships. Since AToT was moderately correlated with both AoO (r=.71) and LoE (r=.52), it was not taken into account in the final regression analysis. Home English media and home English input were also highly correlated (r=.80) and home English media was kept because parents mentioned that the number of media sources and their weekly use were much more stable than the time spent on each item. School input and LoE were highly correlated (r=.79), and the former was used because it could more accurately reflect children's English input in the instructional setting.
Mothers' oral English level, but not mothers' educational level (r =.62), were selected for the same reason, since the former could more precisely predict home English quality.
After these reductions, 7 predictors were used in the subsequent analysis: AoO, short-term memory ("ShoMem"), analytical reasoning ("NonInt"), cumulative input in the instructional setting ("SchInput"), current home English media richness ("HomMed"), mothers' oral English proficiency ("MotEng"), and children's English usage ("EngUse"). The non-parametric correlations of these predictors are in Table 2 -2. To answer RQ1, backward regression analyses were performed to determine which factors best predict children's three aspects of English skills respectively. This approach was chosen to account for possible multicollinearity effects, since some of the predictors were still moderately correlated with each other. It is therefore important to ensure that large portions of explained variance of the dependent variable are not shared between predictors, for the sake of interpretability of the effects and reliability of estimated coefficients.
To answer RQ2, the final predictors identified for each model were divided into two groups (internal factors vs. external factors) and were put in a second hierarchical multiple regression procedure (forced data entry method) in order to reveal how internal factors and external factors as groups contributed to the three aspects of English skills.
The steps mentioned above have been used frequently in other similar studies (e.g., Paradis, 2011; Chondrogianni & Marinis, 2011) . The current study was further extended as follows. First, the final models were examined using a cross-validation (CV) analysis to demonstrate their predictive utility on other datasets (Refaeilzadeh, Tang, & Liu, 2009 ). R squared (R²) values of multiple regression analyses typically overestimate the population model fit because their computation is too sample-dependent. In contrast, CV allows a more precise description of the predictive value of an estimated model for new (i.e., different) data derived from the same population (Yin & Fan, 2001) . It estimates regression models using one part of the data (the training set) and then applies these models to the remaining part of the data (the validation set). In the current study, the leave-one-out procedure was used and 71 regression models were computed based on all subjects except one (for more details, see Refaeilzadeh, Tang, & Liu, 2009 All these steps have been used on the three dependent variables separately, taking into account the same predictor variables each time.
Regression analyses for productive vocabulary skill
In order to address the first research question on the relative contribution of individual internal and external factors to early language proficiency, all 7 predictors were entered into the backward regression to find the best fitting model. The results are presented in Table 2- Note. R 2 =.352, F(5,65)=7.058, p < .001
Regression analyses for receptive vocabulary skill
As with the productive vocabulary skills, backward regression was used on receptive vocabulary skills ( English media, and English usage) that had significant coefficients (p < .05) were external factors.
As for the productive vocabulary skill, home English media again had the strongest standardized beta coefficient and partial correlation (Beta = .303, semipartial r = .293). As no internal factors were found to be significant predictors for receptive vocabulary skill, no forced entry regression was carried out to compare the variance explained by internal vs. external factors. Note. R 2 =.275, F(3,67)=8.480, P=.001
Regression analyses for receptive grammar skill
Backward regression was used to predict receptive grammar as well. As can be seen in the results shown in Table 2 -5, the model was significant (F(5,65) = 15.111, p < .000) and accounted for 53.8% of the variance in receptive grammar skill. The predictors are nonverbal intelligence, age of onset, total amount of school input, home English media, and English usage. Of these, the total amount of school input was the best predictor (Beta = .448, partial r = .536).
In order to compare the impact from internal and external factors respectively, forced entry regression was used, where external factors (SchInput, HomMedia, EngUse) were entered as a first Note. R 2 =.538, F(5,65)=15.111, P=.001
Leave-one-out cross-validation
In order to gain more information about the models' predictive ability for different data from the same population, leave-one-out cross-validation (CV) was used on each of the three best fitting models of English outcomes. As expected, the R²s from CV were smaller than the R²s from the multiple regression analyses. The specific R²s from CV are listed in Table 2 -6. Note. NB: AoO = age of onset in months; ShoMem = short-term memory score; NonInte = nonverbal IQ scores; SchInput = total amount of English input; HomMed = weekly English input quality at home (the sources and frequency of using English media); MotEng = mothers' self-rated proficiency in English
Bayes factor (BF)
The BFs generally supported the best fitting model selected by the backward regression approach.
With respect to the productive vocabulary skill and receptive grammar skill, the best models selected by the two approaches are exactly the same. However, with respect to the receptive vocabulary skill, the model selected with BF contained one more predictor, "Age of Onset", than the best one selected by backward regression. The ratio of both models' BF values is about 1.01, indicating that both models are equally supported by the data. Thus, for the receptive vocabulary skills, we stayed with the backward regression model in Table 2 -4.
Discussion
The current study investigated how internal factors and external factors influence the acquisition of The rest of English input and usage appeared to depend on the family, and parents varied substantially in the provision of English media and in the creation of opportunities for their children to use English. Therefore, the external factors could be more sensitive than internal factors in capturing differences in the outcome of children's English.
External factors
The total amount of school input, a more accurate measurement of cumulative English input quantity than length of exposure, was found to significantly predict all three aspects of English skills and was therefore the best predictor for receptive grammar. This is in line with previous findings of early ESL and EFL studies (Chondrogianni & Marinis, 2011; Muñoz, 2011 Muñoz, , 2014 Unsworth et al. 2014) . Despite the general agreement on the role of the amount of input in second or foreign language acquisition, "there is little consensus about which linguistic domains should be affected or to what extent" (Unsworth, 2013b, p.86) . Results of the current study indicate that input quantity might positively influence both vocabulary and grammar acquisition, and have more effect on the latter in an EFL setting.
In terms of input quality, the current paper used home English media to capture the frequency and variety of English input at home. This was found to be a significant predictor of all three English skills and was considered the best predictor for both productive and receptive vocabulary.
This confirms previous findings on input quality in general (e.g., Jia & Fuse, 2007; Place & Hoff, 2011) . Compared to ESL settings, child EFL learners rely more on media input since they barely have any native English-speaking friends and seldom use English at home and in the community.
The current study demonstrated that English media can play an active role in children's English learning. According to the comments made by parents in the questionnaire, frequent and short
English input, such as a cartoon clip or a song, seems to have attracted children's attention and maintained their motivation. Among the different kinds of media input, English movies and electronic devices were most frequently used. It is worth noting that several children in the current study had hours of movie input, but performed below average. This could be due to the fact that the level of the children's English proficiency and the input materials do not match. Children might be very interested in Disney movies at the beginning, but if the language is too complicated, or the episode is too long, they might get frustrated after five minutes of watching and gain little from such exposure. Electronic devices, such as tablet computers and smart-pen readers, were used as language toys by many parents in the current study and children in general liked the English games.
Suggestions on how to use these devices and how to support children to better acquire English could be beneficial for parents. Currently, an organization that provides such a support is hard to find, as mentioned by most parents during the interview. The website for Dutch bilingual children (Brasileiro, Pinto & Unsworth, 2011) might serve as a good example for researchers of EFL learners to bring new findings into practice.
Children's own English use has been highlighted in several recent studies as a significant predictor of child ESL learners' language acquisition (Bohman et al. 2010; Montrul, 2008; Paradis, 2011 ) and a similar result was found by the current study. English use was a significant predictor for both receptive vocabulary and grammar. Bohman et al. (2010) argued that it might be more important for morphosyntax than vocabulary development, since language practice is more likely to facilitate the development of accuracy and automaticity with grammatical constructions than with words. Their hypothesis was based on the results of L2 production and the current study indicates that it might also apply to L2 reception, since English use explained more variance in receptive grammar skills than in receptive vocabulary.
Mothers' English proficiency was a significant predictor only of English productive vocabulary.
This might be due to the limited use of English and to the way the vocabulary was reviewed at home. Since most of the mothers in the current study have low oral English proficiency, they were wary of using English with their children. The situation in which English was most frequently used was when they helped their children review the words learned at Happy English. Mothers with higher English proficiency were more likely to practice words with their children and thus provided more chances for their children to use English words.
Internal factors
Age of onset emerged as a significant predictor of both productive vocabulary and receptive grammar. Older age of onset, predicting better learning outcome, indicates that children with greater cognitive and linguistic maturity were more advanced in their FL development. The cognitive maturity could be attributed to children's normal physical development, but it could also be related to the formal education that children receive before the onset of English learning. In the current study, children's onset age of English learning is highly correlated with the length of kindergarten attendance before starting English education (r=.89). An additional round of backward regressions without AoO revealed that the length of formal education before AoO could significantly predict children's receptive grammar; however, the explained variance was smaller than in the models using AoO. Studies in the future should deconstruct the predictor AoO and explore its relationship with more environmental factors in the instructional setting (e.g., length of formal education before English learning). The current findings are in line with what has been found in child ESL studies (Golberg et al., 2008; Chondrogianni & Marinis, 2011) and child EFL studies (Muñoz, 2006; García Mayo, 2003; Cenoz, 2003; Ojima et al., 2011) . At least in the short run, older FL learners were found to outperform their younger counterparts in general. It is difficult to draw a conclusion regarding the appropriate age to start learning a foreign language, however, dedicated parents believing in "the younger, the better" should be informed that an early start does not necessarily guarantee a better ultimate achievement. External factors, especially the amount and quality of input should be paid special attention to.
Components of language aptitude were found to be a significant predictor for different language skills. Short-term memory, as measured by digit and non-word repetition subtests of the CTOPP and hand movement repetition subtest of the K-ABC, was a significant predictor of productive vocabulary, while analytical reasoning ability, as measured by nonverbal intelligence task of Raven's, significantly predicted English receptive grammar. This is consistent with previous findings of child ESL and EFL studies (Alexiou, 2009; French & O'Brien, 2008; Harley & Hart, 1997; Masoura & Gathercole, 1999; Service, 1992 , Paradis, 2011 . However, the question remains:
why was analytical reasoning ability more important than memory in predicting receptive grammar.
Some child L2 studies found that short-term memory has a significant impact on both vocabulary and grammar acquisition (e.g., Harley & Hart, 1997; Paradis, 2011) . A closer look at these studies revealed that children in this research were from naturalistic settings where more L2 input and practice were available than in the instructional settings. This implies that the memory-based approach of L2 learning might heavily rely on the L2 environment. When external factors are less favorable, as with the children in the current study where L2 input and output are scarce, the power of certain internal factors may be lessened. In these contexts, analytical reasoning ability might emerge as a more significant factor than memory in dealing with sentences, because it helps children to better organize the intensive and complicated information (Milton & Alexiou, 2006) .
Limitations
The present study has several limitations. Firstly, this is a cross-sectional study and conclusions about causality could therefore not be drawn. Later studies could adopt a longitudinal design to track trajectories of development over time. Secondly, teachers' English proficiency and classroom instructions should also be taken into consideration (Unsworth et al., 2014) . Finally, the elicitation of home English input quantity could be improved. Future researchers could use the language diary approach (De Houwer & Bornstein, 2003) to track children's daily schedule for several weeks.
These records would more precisely reflect children's language input in different situations and thus provide us more information about the impact of various input on language development.
Conclusion and implications
In this paper, we investigated the influence of internal and external factors on very young child EFL acquisition. The three aspects of language skills studied in this paper (English receptive vocabulary, English productive vocabulary, and English receptive grammar) have similar external predictors but different internal predictors. Input quantity and quality, measured as the total amount of school input and the number of home English media, are significant predictors for all three aspects. English use also plays an important role in the receptive vocabulary and grammar. Mothers' oral English proficiency significantly predicted only productive vocabulary, probably due to limited use of English and the way vocabulary was reviewed at home. In terms of internal factors, children with older onset age outperformed those with younger onset age on productive vocabulary and receptive grammar. Moreover, better short-term memory was found to facilitate productive vocabulary is generally in line with the previous findings.
Contrary to Paradis' (2011) study on child ESL learners in the naturalistic setting, external factors explained more variance than internal factors in the current child EFL study. This discrepancy might result from the different input environment, wherein children from an EFL setting usually have less English exposure than peers in an ESL setting. The comparison of the results from the current study, and from Paradis (2011), indicates that external factors are more context-sensitive and different populations might therefore vary from each other in that respect.
While internal factors make a stable and important contribution to child L2 acquisition, external factors can starkly influence the outcome on top of that, even to the extent that they explain more of the outcomes than the internal factors. Both internal and external factors play a crucial role.
Therefore, our next priority could be the exploration of how better to use external factors, since they could be manipulated and can drastically boost the learning outcomes.
The children in the current study are part of the millions of young English learners in China.
Against the backdrop of globalisation, more and more parents consider English to be an important part of their children's education and start to send them to various early English training programs at a very young age. Due to the restrictions of the language environment in China, children's English input and use are quite limited. At school, English classes are only held for one or two hours per week and at home, parents are reluctant to use English with their children for fear of negatively influencing their child's proficiency. This situation is quite common in East Asia, especially in Japan, South Korea, and China (Butler, 2013) . Various kinds of home English materials could have the potential to ameliorate the EFL environment by providing more English input and practice opportunities.
Rhymes, songs, stories, and activities with a ritualistic character have been found to provide input for both lexical and grammatical learning (Sokolov & Snow, 1994) . Moreover, different media devices, such as computers and tablets, deliver these contents to child foreign language learners with interesting and engaging experiences. L2 input from such media devices might significantly boost children's learning motivation. As a result, future research should explore in detail the effectiveness of using such media. Insights from early L1 and child L2 studies on using media (e.g., Bus, Verhallen, & de Jong, 2009) could be introduced and verified for child FL learners in an instructional setting.
